We have identified 85 regions of enhanced Hα emission at |b| > 10
Introduction
The Wisconsin Hα Mapper (WHAM) has provided the first large-scale survey of the distribution and kinematics of ionized interstellar hydrogen, covering the sky north of declination −30
• with and angular resolution of about 1
• and a velocity resolution of 12 km s
within approximately ±100 km s −1 of the LSR (Haffner et al 2003) . This survey shows interstellar Hα emission filling the sky, with loops, filaments, and other large emission enhancements superposed on a more diffuse background. However, in addition to these large-scale features, the survey also reveals numerous small Hα emission regions that have angular sizes comparable to or less than WHAM's 1
• diameter beam. In narrow ( ≈ 20 km s −1 ) velocity interval maps, these WHAM point sources stand out as intensity enhancements in a single beam (or two adjacent beams) within a region of fainter diffuse emission.
Below we briefly describe our procedure for identifying and characterizing these enhancements, and we list the resulting flux, radial velocity, and line width of the Hα emission, along with any previously cataloged nebulosity or hot star that may be associated with the region. The nature of most of these emission regions is unknown.
Identification of "WHAM Point Sources"
The enhancements were identified through a systematic search "by eye" through the entire data cube of the WHAM survey. This consisted of examining regions of the sky approximately 100 to 400 square degrees in size within narrow (20 to 30 km s −1 ) radial velocity intervals centered between −90 km s −1 and +90 km s −1 (LSR). To minimize confusion with structure within bright, larger scale emission features near the Galactic midplane, we confined the search to Galactic latitudes |b| > 10
• . We also avoided the radial velocity interval −15 to +15 km s −1 in directions toward the Orion-Eridanus bubble, where relatively bright high latitude Hα emission features make the identification of "point sources" unreliable. A less subjective identification program was also carried out, which calculated for each of the approximately 37,000 survey spectra the difference between the spectrum in a given direction and the average spectrum of that direction's nearest neighbors. Directions with an enhancement were then selected based upon whether the difference spectrum exhibited an emission feature that was significantly greater than the scatter in the intensities of the nearest neighbors within the velocity range of the feature. This second method yielded a factor of ten more "point sources identifications". However, a cursory examination revealed that the vast majority of these were false positives associated with small angular scale fluctuations within the diffuse Hα background. We concluded that confidence in the identification of a true enhancement above the background required an examination "by eye" of a relatively large (∼ 10
• × 10 • ) region of the surrounding sky, not just the six nearest neighbors. This allowed us to select only those enhancements that stood out most clearly against the background and was thus the more conservative approach. The survey was examined by two of us (VC and RJR) independently, and the good agreement between the two results suggests that the enhancement identifications are robust, with Hα surface brightnesses measured down to about 0.3 R (1 R = 10 6 /4π photons cm −2 s −1 sr −1 ), corresponding to an Hα flux of about 1 ×10 −11 erg cm −2 s −1 for sources subtending 1
• . While this Hα flux limit is not particularly low for a planetary nebula search, the surface brightness limit, corresponding to an emission measure of about 1 cm −6 pc, is well below that of most planetary nebula searches.
The sensitivity of WHAM is further enhanced over low spectral resolution imaging in cases where the enhancement is Doppler shifted with respect to the often higher surface brightness emission associated with the ubiquitous warm ionized component of the interstellar medium (see below).
The Hα flux, radial velocity, and line width associated with each enhancement was measured by subtracting from the spectrum toward the enhancement the average spectrum toward the nearest neighbors, and then fitting the resultant Hα emission line with a Gaussian profile. Examples are presented in Figures 1 through 4 , which show for four relatively faint enhancements the velocity interval beam map of an area surrounding the enhancement, the spectra in the source direction and its nearest neighbors, and the difference spectrum with the best-fit Gaussian and residuals. The intensity enhancements in these examples range from 1.3 R (Fig. 1 ) down to 0.5 R (Figs. 2 & 3) and, depending upon the brightness of the diffuse Hα background, produce moderate ( Fig. 2) to small (Fig. 4 ) increases in the total Hα intensity on the sky. The high spectral resolution of the WHAM survey has made possible the detection of sources (e.g., Fig. 4 ) that would be masked by the Hα background and its variation in maps of total Hα intensity. For these examples, there are no associations with previously reported nebulae (i.e., listed either in SIMBAD or in Cahn, Kaler, and Stanghellini 1992) . In one of these examples (Fig. 2) , the enhanced emission appears to be associated with a hot evolved low mass star (DA white dwarf), while for the other three no cataloged hot star is associated with the ionized region (see §3).
Seven of the enhancements occupy two adjacent pixels on the sky (e.g., Fig. 4 ), rather than being confined to a single WHAM beam. With one exception (WPS 6), we have assumed that these are situations in which the emission region is located near the edge of a beam, extending into the second beam. In these cases, we summed the two spectra, and the coordinates of the enhancement refer to the mean position of the two beams. For the twopixel source WPS 6 at l = 33.
• 8, b = −22.
• 1 and l = 34.
• 1, b = −21.
• 2, the results in Table 1 are listed separately for each beam because there is a significant velocity shift associated with the enhancement between the two directions ( Fig. 5 ), suggesting two independent sources (see §4) Table 1 lists in order of increasing Galactic longitude the identified "WHAM point sources" (WPS) and the results of the Gaussian fits to the difference spectra. Following the WPS number are the Galactic coordinates of the center of the WHAM survey beam (for single pixel sources) plus the Hα flux, radial velocity, and line width (FWHM) for each of the enhancements. The enhancements WPS 6-1 and WPS 6-2, while in adjacent pixels, are treated as two separate H II regions (see §4), while WPS 65 is a planetary nebula exhibiting two resolved Hα velocity components (Recillas-Cruz & Pişmiş 1981) . The Hα flux is based on a calibration using those enhancements identified as planetary nebulae (see Table 2 ) and for which Hβ fluxes and reddening measurements have been published (Cahn et al 1992) . The errors in the fitted parameters are dominated by the uncertainty in the baseline of the difference spectrum and/or by the scatter in the data points of the spectum (e.g., see Figs. 1 -4). Errors due to baseline uncertainty were estimated by fitting each difference spectrum multiple times with different fixed baselines. Errors due to scatter in the spectral data points were determined by the standard deviation calculation carried out by the leastsquares Gaussian fitting program. The listed errors for each parameter represent the largest uncertainties determined by these methods. Table 2 lists for each enhancement the celestial coordinates (2000.0) of the center of the beam (or the mean position for two-pixel sources), the name of any cataloged nebulae near that direction, the name of a candidate ionizing star (if there is no cataloged nebula), the spectral type of the star, and the off-set of the nebula or star from the center of the beam. The resources for the ionizing star and nebula searches were SIMBAD and the planetary nebula catalog by Cahn et al (1992) . When no cataloged nebula was listed within 40 ′ of the beam center, a search for an ionizing star was carried out on SIMBAD to a radius of 60 ′ .
Results

Discussion
Of the 85 Hα enhancements identified, more than half (44) are not associated with any previously cataloged nebula, and of these, fifteen are associated with hot evolved low mass stars, including one DO and seven DA white dwarfs, three SdO, and two SdB stars (Table  2 ). This is a potential source of new information about the natures of these evolved stars and their evolution (Tweedy & Kwitter 1994) . For example, because of WHAM's large beam, some of these enhancements could be associated with large planetary nebulae in very late stages of their evolution having surface brightnesses that are too faint to have been detected on earlier searches. The identification of the nebulosity with the star is most certain for those stars within the WHAM beam (i.e., angular offsets < 30 ′ ). However, because large, highly evolved planetary nebulae can be offset significantly from their ionizing stars (Tweedy & Napiwotzki 1994; Borkowski, Sarazin, & Soker 1990; Reynolds 1985) , we have considered stars located up to 1
• from the directions listed in the Tables. We confirm the earlier detection of ionized gas associated with the DO white dwarf PG 0108+101 (Reynolds 1987) and provide improved kinematic information about that H II region.
Twenty nine emission regions could not be associated with either a cataloged nebula or hot star. This could be the result of incompleteness in the SIMBAD listings, or it could indicate another kind of nebulosity. These enhancements have a mean line width near 27 km s −1 , significantly smaller than that (38 km s −1 ) of the cataloged planetary nebulae. This is illustrated in Figure 6 , which compares histograms of line widths for three categories of WHAM point sources: enhancements not associated with any cataloged nebula or evolved hot star, enhancements near a hot low mass star, enhancements associated cataloged planetary nebulae (the six regions associated with massive O and B stars are excluded from these histograms). We found no associations with supernova remnants or Herbig-Hero objects, although WPS 11 and WPS 21 are within 37
′ and 48 ′ of the two high Galactic latitude molecular clouds, MBM 50 and MBM 46, respectively, which could harbor star formation activity. However, the narrow line widths appear to rule out such shock excited sources, as well as any association with emission line stars, which exhibit line widths in excess of 60 -100 km s −1 (e.g., Hartigan et al 1987; Hamann & Persson 1992a,b) . It is tempting to speculate that these emission regions are associated with the most evolved planetary nebulae, those whose expansion has been halted by interactions with the ambient interstellar medium (Tweedy & Napiwotzki 1994; Reynolds 1985) , or those whose gas has thinned to such an extent that it is the ambient interstellar medium itself that has become the primary H II region (Borkowski, Sarazin, & Soker 1990 ). Followup, high angular resolution imaging of these regions could help to discriminate between the possibilities (Soker, Borkowski, & Sarazin 1991) . Figures 7 and 8 show corresponding histograms for radial velocity and Hα flux. No clear differences between the three catagories of enhancements are apparent in these distributions. In Figures, 6, 7 , and 8, the V LSR and FWHM used for WPS 65 are the flux weighted average radial velocity (i.e., +19 km s −1 ) and the separation (i.e., 37 km s −1 ) of the two velocity components, respectively.
Six of the enhancements appear to be small H II regions associated with massive late O and early B type stars. The region near the B1 V star HD 191639 (WPS 6) was detected in two pixels and exhibits a significant (21 km s −1 ) radial velocity difference between the two directions (Fig. 5) . This suggests either peculiar, small-scale kinematic variations within the region or the existence of two independent H II regions closely spaced on the sky. In this latter case, because the B star has a radial velocity of −7 ± 5 km s −1 (Wilson 1953) , the emission region produced by the B star would be more likely associated with the enhancement (WPS 6-1) at −10 ± 2 km s −1 toward l = 33.
• 1, while the emission (WPS 6-2) at +11 km s −1 toward l = 34.
• 2 would have no identified source of ionization (for Figs. 6, 7, & 8, we have assumed this latter case). Enhancements WPS 23, 60, 68, and 72 have late B stars (B6 V, B9, B9, and B8/B9II, respectively) located 34 ′ to 43 ′ away. Because the Lyman continuum fluxes from such late type B stars are predicted to be orders of magnitude weaker than the fluxes of the early B stars discussed above, we have concluded that these associations are coincidences.
Summary and Conclusions
From the WHAM sky survey we have identified and measured the fluxes, radial velocities, and line widths for 85 regions of Hα enhancement at Galactic latitudes |b| > 10
• that appear to subtend approximately one degree or less on the sky. Most of these ionized regions have not been previously reported as emission nebulae, and their nature is unknown. A next step is to carry out additional observations to determine the morphology of these emission regions and their sources of ionization. This will include spectra of [O III] λ5007, [N II] λ6584, and [S II] λ6716 to explore the ionization and excitation state of the gas, as well as observations using WHAM's "imaging mode" to obtain deep, very narrow band (30 km s −1 ) images of these enhancements at an angular resolution at about 3 ′ within a 1 • field of view (Reynolds et al 1998) .
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• 0. The circles represent the WHAM beams and the grey scale denotes the Hα intensity within each beam (in rayleighs). The coordinates are degrees of Galactic longitude (abscissa) and latitude (ordinate). Bottom: Hα spectra (solid lines) toward WPS 20 and its nearest neighbors; the difference spectrum (diamonds) with its single-Gaussian best-fit and residuals (crosses); see §2. in text. The Hα line centered near 0 km s −1 in all of the spectra is emission associated with the widespread warm ionized component of the interstellar medium (e.g. , Haffner et al 2003) . • 8, b = 22.
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• 2. c Denotes two-pixel point source.
d One-pixel point source with 2 emission peaks. 
